Endothelial dysfunction, oxidation of low-density lipoprotein, and cardiovascular disease.
The oxidative modification of low-density lipoprotein (LDL) may be dependent or independent of lipid peroxidation. This peroxidation may be initiated by metal ions, possibly in association with phospholipase activity or catalyzed by myeloperoxidase independent of metal ions. It results in the generation of aldehydes, which substitute lysine residues in the apolipoprotein B-100 moiety and thus in the generation of oxidized LDL. Endothelial injury, associated with increased production of free radicals during oxidative stress, is associated with increased prostaglandin synthesis and platelet adhesion/activation. These processes are associated with the release of aldehydes, which induce the oxidative modification of LDL in the absence of lipid peroxidation and thus in the generation of malondialdehyde (MDA)-modified LDL. We have demonstrated an association between coronary artery disease (CAD) and increased plasma levels of oxidized LDL. The increase of circulating oxidized LDL is most probably independent of plaque instability. Indeed, plasma levels of oxidized LDL were very similar for patients with stable CAD and for patients with acute coronary syndromes. Acute coronary syndromes, however, were associated with increased release of MDA-modified LDL that was independent of the necrosis of myocardial cells. These data suggest that oxidized LDL is a marker of coronary atherosclerosis whereas MDA-modified LDL is a marker of plaque instability. Recently, a prospective study in cardiac transplant patients suggested an active role of oxidized LDL in the development of CAD. Oxidized LDL may contribute to the progression of atherosclerosis by enhancing endothelial injury by inducing foam cell generation and smooth muscle proliferation.